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Abstract 
Cooperation is essential for completing tasks that individuals cannot accomplish alone. 
Whereas the benefits of cooperation are clear, little is known about its possible negative 
aspects. Introducing a novel sequential dyadic die-rolling paradigm, we show that 
collaborative settings provide fertile ground for the emergence of corruption. In the main 
experimental treatment the outcomes of the two players are perfectly aligned. Player A 
privately rolls a die, reports the result to player B, who then privately rolls and reports the 
result as well. Both players are paid the value of the reports if, and only if, they are identical 
HJLIERWKUHSRUWHDFKHDUQV¼6LQFHUROOVDUHWUXO\SULYDWHSOD\HUVFDQLQIODWHWKHLU
profit by misreporting the actual outcomes. Indeed, the proportion of reported doubles was 
489% higher than the expected proportion assuming honesty, 48% higher than when 
individuals rolled and reported alone, and 96% higher than when lies only benefited the other 
player. Breaking the alignment in payoffs between player A and player B reduced the extent 
of brazen lying. Despite SOD\HU%¶Vcentral role in determining whether a double was 
reported, modifying the incentive structure of either player A or player B had nearly identical 
effects on the frequency of reported doubles. Our results highlight the role of collaboration²
particularly on equal terms²in shaping corruption. These findings fit a functional 
perspective on morality. when facing opposing moral sentiments²to be honest vs. to join 
forces in collaboration²people often opt for engaging in corrupt collaboration. 
  
Significance Statement 
Recent financial scandals highlight the devastating consequences of corruption. While much 
is known about individual immoral behaviorOLWWOHLVNQRZQDERXWWKHURRWVRI³FRUUXSW
FROODERUDWLRQ´,QDQRYHOH[SHULPHQWDOSDUDGLJPSHRSOHFRXOGDGKHUHWRRQHRIWZR
competing moral norms: collaborate vs. be honest. Whereas collaborative settings may boost 
honesty due to increased observability, accountability, and reluctance to force others to 
become accomplices, we show that collaboration, particularly on equal terms, is inductive to 
the emergence of corruption. When partners' profits are not aligned, or when individuals 
complete a comparable task alone, corruption levels drop. These findings reveal a dark side 
of collaboration, suggesting that human cooperative tendencies, and not merely greed, take 
part in shaping corruption. 
\body  
&RUUXSW&ROODERUDWLRQ 
Humans are an exceptionally cooperative species. We cooperate in groups which extend 
beyond the boundaries of genetic kinship even when reputational gains are unlikely. Such 
cooperative tendencies are at least partly driven by deeply ingrained moral sentiments 
reflected in a genuine concern for the well-being of others (1), and allow people to build 
meaningful relationships (2, 3), develop trust (4, 5), achieve mutually beneficial outcomes 
(6±8), and strengthen bonds with in-group members (9, 10). Furthermore, reciprocating 
RWKHUV¶FRRSHUDWLYHDFWVLVHVVHQWLDOIRUHVWDEOLVKLQJORQJ-term cooperation (11±13). Clearly, 
establishing sustainable cooperative relationships can set successful individuals and groups 
apart from less successful ones (1). 
While the benefits of cooperation are clear, little is known about its possible negative aspects 
(14). Our interest is in cases in which the collaborative effort of individuals working together 
necessarily and directly entails the violation of moral rules (here: lying), at a possible cost to 
the larger group, or the organization, to which they belong. In such cases there is a tension 
between two moral obligations: to tell the truth, and to collaborate. Are people prepared to 
accept the costs associated with violating moral rules (i.e., getting caught and punished, as 
well as the psychological costs associated with lying) in order to establish collaborative 
relations with others?  
The answer is not trivial. On the one hand, as collaboration involves increased observability 
and accountability, reputational concerns may limit the willingness to violate moral rules. 
People may also shy away from lying in collaborative settings to avoid imposing undeserved, 
and potentially unwanted, profits on their partners, forcing them to become accomplices or 
³SDUWQHUVLQFULPH´2QWKHRWKHUKDQGDQXPEHURIILQGLQJVVXSSRUWWKHYLHZWKDW
collaboration might have a liberating effect, freeing people to behave unethically. People lie 
more when it improves not only their own (14±16), EXWDOVRRWKHUV¶RXWFRPHV(18±22); when 
their lies benefit a cause or another person they care about (23); and group-serving dishonesty 
is modulated by oxytocin, a social bonding hormone (24). The idea that collaboration will 
increase dishonest behavior is in line with the functionalist approach to morality, which 
prescribes that people treat morality in a flexible manner, judging the same act as illegitimate 
or immoral in some cases, but legitimate or even moral in other cases, e.g., when it profits 
one's group members (25, 26). 
Some collaborative settings may be more prone to corrupt behavior than others. In particular, 
corruption may emerge more readily when parties share profits equally. Indeed, equality is 
perhaps the most prevalent fairness norm (27±29); people are willing to pay a cost to restore 
it (30) and to punish others who violate it (31). Here, we conjecture that corrupt 
collaboration²the attainment of personal profits by joint immoral acts²would be (i) 
particularly prevalent when both interaction partners equally share the profits generated by 
dishonest acts, and (ii) more frequent than individual dishonest behavior in a comparable 
setting.   
We experimentally examined corrupt collaboration using a novel sequential dyadic die-
rolling paradigm. In seven treatments participants (N=280; 20 dyads per treatment; data 
collected in Germany) were paired and assigned to role A or B. In an additional individual 
treatment (N=36) the same person acted in both roles (See SI Appendix). As depicted in Fig. 
1, each participant privately rolled a die and reported the outcome. Player A rolled a standard 
six-sided die first, and reported the outcome by typing a number on the computer. 
Subsequently, Player B was informed of A's reported number, and proceeded to roll a die and 
report the outcome as well. The information about B's reported outcome was then shared with 
A. The interaction was repeated for twenty trials.  
Die rolls were truly private, allowing participants to misreport the actual outcomes without 
any fear of being caught (17, 32). Such privacy is key to our design, as it reflects real-life 
situations in which cutting moral corners is difficult, if at all possible, to detect. 3DUWLFLSDQWV¶
reported outcomes determined their payoff, according to rules that were explained in 
advance, and varied between the treatments (See Materials and Methods and SI Appendix). 
In the main Aligned Outcomes treatment, participants earned money only if both A 
and B reported identical numbers (i.e., a 'double'). In these cases each of them earned the 
UHSRUWHGQXPEHUVLQ(XURVHJLIERWKUHSRUWHGHDFKUHFHLYHG¼,IWKHUHSRUWVZHUHQRW
identical (i.e., not a double), neither A nor B earned any money. Reporting truthfully, the 
probability of rolling a double in a single trial is 1/6. The expected number of doubles 
reported by each pair in 20 trials is thus 3.33 (16.7%), and the mean report (of both A and B) 
is expected to be 3.5 ([1+2+3+4+5+6]/6). Panel A in Fig. 2 shows a simulation of outcomes 
assuming such truthful behavior. As can be seen in panel B in Fig. 2, however, reports in 
Aligned Outcomes were far from truthful (see SI Appendix, Fig. S10, for dyad-level figures). 
The twenty dyads reported 16.30 (81.5%) doubles on average, almost 5 times as much as the 
expected 3.33 assuming honesty (Wilcoxon Signed Rank: U=210, P<0.001; each dyad is a 
single observation). Corruption was not limited to inflation in the number of doubles. The 
mean reports of both A (5.02) and B (4.92) were significantly higher than the expected 3.5 
(A: U=208.5, P<0.001; B: U=171, P<0.001), demonstrating that both parties²and not only 
player B²were dishonest. 
The organizational costs associated with lying are represented by the experimental budget, as 
common in experimental work studying dishonesty (16, 27, 28). In the current setting the 
behavior of both players A and B affects these costs, but the situation is not symmetrical. 
Since player A can (only) set the stage by inflating his/her reports, but player B is the one 
who can get the job done E\PDWFKLQJ$¶VUHSRUWWKHVXEVWDQWLDORUJDQL]DWLRQDOFRVWVRI
corrupt behavior in this setting largely depend on player B. A dishonest player A can (only) 
increase the cost of reported doubles less than two-fold, from an expected value of 3.5 (for a 
perfectly honest A) to a maximum of 6 (for a completely brazen A, consistently reporting 
¶V,QFRQWUDVWZKHQ%OLHVLQDWRWDOO\EUD]HQPDQQHULHDOZD\VUHSRUWVDGRXEOHWKH
expected one-in-six likelihood of a double (assuming honesty) is shifted to a certain six-in-six 
(assuming full dishonesty), a six-fold increase. In Aligned Outcomes 25% of A-players and 
50% of B-players exhibited such brazen behavior (see SI Appendix, Fig. S10). 
To examine whether the degree to which incentives are aligned is related to the frequency of 
O\LQJZHPLVDOLJQHGWKHLQFHQWLYHVRI$DQG%LQDVHULHVRIFRQWUROWUHDWPHQWV*LYHQ%¶V
central role, we first focus on WUHDWPHQWVWKDWYDU\%¶VLQFHQWLYHV$
VLQFHQWLYHVZHUHNHSWDV
in Aligned Outcomes. Treatments B-high and B-low removed B's interest in the value of the 
double by having B earn a fixed amount² ¼RU¼UHVSHFWLYHO\²if a double was reported, 
and nothing otherwise. Treatment B-fixed removed B's interest in reporting a double by 
KDYLQJ%HDUQDIL[HGDPRXQWRI¼UHJDUGOHVVRIZKHWKHUDGRXEOHZDVUHSRUWHGRUQRW 
:HH[SHFWHGWKDWLQFUHDVLQJ%¶VLQFHQWLYHWROLH%-high) will result in more reported 
doubleVGHFUHDVLQJ%¶VLQFHQWLYHWROLH%-low) will result in less reported doubles; and 
UHPRYLQJ%¶VLQFHQWLYHWROLHDOWRJHWKHU%-fixed) will lower the number of reported doubles 
even more. Possibly due to the already high levels in Aligned Outcomes, the number of 
reported doubles in B-high (15.3 doubles per dyad) was a bit lower²but not significantly 
different²than in Aligned Outcomes (Mann-Whitney: U=165.5, P=0.34). As expected the 
number of reported doubles was significantly reduced in B-low (12.2; U=120, P=.028), and 
even more so in B-fixed (8.3; U=64.5, P<0.001; see Fig. 3). 
The number of doubles in B-fixed was still more than twice the 3.33 that would be expected 
assuming honest behavior (U=185, P=.003), demonstrating that B-players are willing to lie 
even when only A-players profit from it. Nevertheless, B-fixed is promising for an 
organization seeking to reduce corruption costs by providing an alternative to Aligned 
Outcomes as a way to compensate employees. In Aligned Outcomes each player earned 
¼SHUWULDOIRUDWRWDORI¼LQRUJDQL]DWLRQDOFRVWV&RQVLGHULQJWKDWWKHH[SHFWHGFRVW
DVVXPLQJWKDWERWKSOD\HUV$DQG%DUHKRQHVWLV¼î¼ ¼IRUHDFKSOD\HU
WKLVUHSUHVHQWVDµFRUUXSWLRQH[FHVV¶RI¼,Q%-IL[HG%SOD\HUVHDUQHGH[DFWO\¼SHUWULDO
DQG$SOD\HUVHDUQHGRQO\¼SHUWULDOWKHUHZHUHOHVVGRXEOHVDQGWKHDYHUDJHYDOXHRI
the doubles was lower), for a totDORI¼LQRUJDQL]DWLRQDOFRVWVRUDµFRUUXSWLRQH[FHVV¶RI
RQO\¼DUHGXFWLRQUHODWLYHWR$OLJQHG2XWFRPHV&OHDUO\%-fixed is superior to 
$OLJQHG2XWFRPHVIURPWKHRUJDQL]DWLRQ¶VSHUVSHFWLYH 
*LYHQWKDW%¶VVHOILVKLQFHQWLYHWRUHSRUWDGouble was removed in B-fixed, it is perhaps not 
surprising that the number of reported doubles was reduced relative to Aligned Outcomes. 
That notwithstanding, B-fixed²at least at face value²LVDWWUDFWLYHIURP%¶VSHUVSHFWLYHDV
compared to the Aligned Outcomes setting. Consider a potential employee who is negotiating 
employment terms, and is given a choice between a self-reported performance-based salary, 
similar to Aligned Outcomes, and a fixed salary, similar to B-fixed. In this initial negotiation 
phase, the potential profits the employee may reap by engaging in corrupt behavior in 
Aligned Outcomes arHQRWRIILFLDOO\µRQWKHWDEOH¶. The only thing to consider is the expected 
value of the two settings assuming honest behavior; otherwise, the employee would be 
signaling an intention to behave dishonestly in the future, reasonably terminating the 
RUJDQL]DWLRQ¶VZLOOLQJQHVVWRRIIHUWKLVSHUVRQDMREDOWRJHWKHUThe expected payoff²
assuming honesty²IURPDVLQJOHWULDOXQGHU$OLJQHG2XWFRPHVLV¼VHHDERYH); a 
JXDUDQWHHG¼SHUWULDOLVFOHDUO\DEHWWHUGHDOXQOHVVDQHPSOR\HHKDVGLVKRQHVWLQWHQWLRQV
and is willing to communicate those to the employer by rejecting a 72% payment increase 
IURP¼WR¼2IIHULQJ%-fixed as an alternative compensation program to Aligned 
Outcomes not only reduces costs, but also provides the organization with a useful screening 
tool to detect people with dishonest intentions. 
In some cases people work alone. Do people lie more when collaborating than when working 
alone? Additional participants (N=36) played the role of both A and B (i.e., each participant 
rolled and reported twice). Individuals reported 11.0 doubles (54.9%) on average, 
significantly less than dyads in Aligned Outcomes (Mann-Whitney: U=187, P=0.003), 
showing that collaborative settings indeed liberate people to lie more than when they work 
alone. This finding suggests that organizations may be paying a (corruption) premium for 
having their employees team up and work together. The modest dishonesty estimates 
observed in past work (17, 32, 33) may have been conservative in comparison with settings in 
which people work in collaboration.  
3OD\HU$¶VLQFHQWLYHWRUHSRUWDGRXEOHZDVYDULHGLQWKUee additional control treatments²A-
high, A-low, and A-fixed²WKDWPLUURUWKHYDULDWLRQVWR%¶VLQFHQWLYHVLQ%-high, B-low, and 
B-fixed. B's incentives were kept constant as in Aligned Outcomes. Would these changes to 
$¶VLQFHQWLYHVWUXFWXUHDIIHFWWKHIUHTuency of reported doubles to the same degree as (the 
VDPHFKDQJHVWR%¶VLQFHQWLYHV"6LQFH%LVWKHRQHGHWHUPLQLQJZKHWKHUDGRXEOHLVUHSRUWHG
RUQRWFKDQJHVWR$¶VLQFHQWLYHVVKRXOGKDYHDVPDOOHULPSDFW²if any²on the amount of 
reported doubles. SurSULVLQJO\KRZHYHUWKHLPSDFWRIFKDQJHVLQ$¶VLQFHQWLYHVRQWKH
likelihood to report a double was nearly identical to that of changes in B's incentives (A-low 
vs. B-low: U=176, P=0.52; A-high vs. B-high: U=197, P=0.95; A-fixed vs. B-fixed: 
U=160.5, P=0.29; see Fig. 3). 
An important difference between the Aligned Outcomes setting and the other (control) 
treatments is the propensity of B players to behave in a brazen manner (i.e., to report a double 
in each and every trial). In many situations, people tend to avoid brazen immoral behavior, 
offsetting the psychological costs of immoral behavior by engaging in moral behavior as well 
(32, 33), a pattern observed in our control treatments. In Aligned Outcomes, however, the 
behavior of B-players took a rather brazen form. While the likelihood of honestly rolling a 
double in each and every one of the twenty trials is 2.7×10-16, this occurred in ten out of 
twenty cases in the Aligned Outcomes setting. Half of the B-players in Aligned Outcomes 
behaved in a totally brazen manner, making no effort at all to even remotely suggest truthful 
reporting. See Fig. 4 for examples of such brazen behavior, which was more common in 
$OLJQHG2XWFRPHVZKHQFRPSDUHGWRDOORWKHUG\DGLF)LVKHU¶VH[DFWWHVW3 
and individual (19%; P=0.03) settings (see Fig. 3). Collaboration on equal terms, it seems, 
liberates people to turn corrupt by reducing the psychological costs associated with brazen 
lying. 
7KHILQGLQJWKDWFKDQJHVLQ$¶VLQFHQWLYHVDIIHFWWKHQXPEHURIUHSRUWHGGRXEOHVVXJJHVWV
that B players are sensitive to the incentives, and possibly behavior, of A players. To test this 
notion, we classified each player as either brazen (i.e., A-SOD\HUVUHSRUWLQJ³VL[´WZHQW\
times; B players reporting twenty doubles) or not, and compared the proportion of brazen B 
players who were matched with brazen vs. non-brazen A players. If players A and B have no 
HIIHFWRQHDFKRWKHU¶VEHKDYLRUWKHOLNHOLKRRGRI%EHLQJEUD]HQVKRXOGEHLQGHSHQGHQWRI
ZKHWKHU$LVEUD]HQRUQRW,IKRZHYHUSOD\HUV$DQG%GRDIIHFWHDFKRWKHU¶VEHKDYLRUWKH
likelihood of B being brazen should be higher when A is brazen as well. This is indeed what 
ZHIRXQG,QWKH$OLJQHG2XWFRPHVWUHDWPHQWRI%¶VZHUHEUD]HQZKHQ$ZDVEUD]HQ
DVZHOORIFDVHV:KHQ$ZDVQRWEUD]HQWKHSURSRUWLRQRIEUD]HQ%¶VZDVRQO\
RIFDVHVȤ2(1) = 6.67, P<.01). This pattern was attenuated in all other treatments where 
WKHSURSRUWLRQRIEUD]HQ%¶VZKHQ$ZDVEUD]HQDVZHOOZDVRIFDVHVDV
FRPSDUHGWRRIFDVHVZKHQ$ZDVQRWEUD]HQȤ2(4) = 26.50, P<.001; the 
result holds also when excluding the A-fixed and B-fixed treatments).  
7KHIDFWWKDW%¶VZHUHPRUHOLNHO\WRWXUQEUD]HQZKHQ$ZDVEUD]HQVXJJHVWVWKDWSHRSOH
SHUFHLYHWKHLUFRXQWHUSDUW¶VEUD]HQEHKDYLRUDVDQµLQYLWDWLRQWROLH¶LHDVLJQDOWKDW
justifies their own corrupt behavior. It is especially interesting that this association between 
WKHWZRSDUW\¶VEUD]HQQHVVLVVWURQJHULQ$OLJQHG2XWFRPHVFRPSDUHGWRWKHRWKHUWUHDWPHQWV
:KHQLQFHQWLYHVDUHSHUIHFWO\DOLJQHGRQHSDUW\¶VEUD]HQEHKDYLRULVPRUHOLNHO\WREH
picked up and serve as justification for the brazen behavior of the partner. More generally, 
this result suggests that (corrupt) signals are easier to interpret when outcomes are aligned.  
A possible concern is that our findings are idiosyncratic to particular characteristics of the 
experiment, namely the location and the stakes we used. To assess the robustness of our 
results we conducted an additional experiment (N=236) in the United Kingdom, with three 
variations of the original Aligned Outcomes and B-fixed treatments: Replication, 
Multiplication, and Addition. The Replication treatments (N=80, 20 dyads per treatment) 
directly replicated the original Aligned Outcomes and B-Fixed treatments (the only 
difference was using British Pounds rather than Euros). In the Multiplication treatments all 
payoffs were doXEOHGHJDGRXEOHRI¶V\LHOGHG,QWKH$GGLWLRQWUHDWPHQWVZHUH
DGGHGWRDOOSD\RIIVHJWKHSD\RIIIRUDGRXEOHRI¶VZDV 
The results are displayed in Fig. 5. As in the original experiment, in all treatments 
(Replication, Multiplication, Addition) more doubles were reported in Aligned Outcomes 
than in B-fixed (P<.001, P<.001, P=.03, respectively). Despite the different subject pool, the 
absolute levels of dishonest behavior in the Replication treatments were very similar to those 
in the original experiment (Aligned Outcomes: U=167.5, P=.37; B-fixed: U=145, P=.14). 
Furthermore, multiplying the payoffs by two did not affect the number of reported doubles 
(Aligned Outcomes: U=178.5, P=.98; B-fixed: U=177; P=.54; comparison between 
Replication and Multiplication). These results are consistent with past work in individual 
settings, which found that increasing the stakes does not affect lying rates (17, 33). The 
Replication and Multiplication settings are also similar in that in both we observed more 
brazen behavior in Aligned Outcomes than in B-fixed (30% vs. 5% and 33% vs. 0%, 
UHVSHFWLYHO\ERWK3¶VDJDLQUHSOLFDWLQJWKHUHVXOWVREWDLQHGLQWKHPDLQH[SHULPHQW
Finally, further replicating the original results, in both the Replication and Multiplication 
versions of Aligned Outcomes there were more brazen B players when A was brazen (5 of 7; 
DVFRPSDUHGWRZKHQ$ZDVQRWEUD]HQRIȤ2(1) = 6.94, P=.008). In B-
fixed there was only one brazen A player, not allowing for a meaningful analysis of the way 
A's brazen behavior is related to B's brazen behavior.  
In the Addition setting the pattern was somewhat different. Relative to the Replication 
setting, there was less lying in Aligned Outcomes (the difference is marginally significant; 
U=136, P=.08), but not in B-Fixed (U=157.5, P=.25). Further, Aligned Outcomes and B-
fixed did not differ in the rates of brazen behavior (15% vs. 10%, P=.63). Since only one A 
player was brazen in the Addition setting (Aligned Outcomes and B-Fixed together), it was 
not possible to analyze whether A's brazen behavior was related to B's brazen behavior. The 
results from the Addition setting suggest that even if the absolute incentive to lie and report a 
double remains unchanged, earning at least something rather than nothing, in case of failure 
to report a double, can reduce the likelihood of brazen lying and may limit the emergence of 
corrupt collaboration. From the point of view of an organization seeking to reduce corrupt 
behavior, assuring a decent base salary that does not depend on performance can reduce the 
likelihood that its employees engage in brazen lying. 
The current work reveals a dark side of cooperation: corrupt collaboration. A collaborative 
setting led people to engage in excessive dishonest behavior. The highest levels of corrupt 
collaboration occurred when the profits of both parties were perfectly aligned, and were 
UHGXFHGZKHQHLWKHUSOD\HU¶VLQFHQWLYHWROLHZDVGHFUHased or removed. These results suggest 
WKDWDFWVRIFROODERUDWLRQHVSHFLDOO\RQHTXDOWHUPVFRQVWLWXWHµPRUDOFXUUHQFLHV¶LQ
themselves, which can offset the moral costs associated with lying. Paradoxically, the corrupt 
corporate culture and brazen immoral conduct at the roots of recent financial scandals (34) 
are possibly driven not only by greed, but also by cooperative tendencies and aligned 
incentives. In conclusion, when seeking to promote collaboration in our organizations and 
society, we should take note that in certain circumstances cooperation should be monitored, 
rather than encouraged unambiguously.  
Materials and Methods 
In the main experiment three hundred and sixteen undergraduate students (56% females; 
Mage=24.39, SDage=4.84) were recruited using ORSEE (35), and took part in 11 experimental 
sessions, each consisting of between 20 and 32 participants, and lasting less than an hour on 
average. We used a within-session design, meaning that all eight treatments (Aligned 
Outcomes, B-high, B-low, B-fixed, A-high, A-low, A-fixed, Individuals) took place 
simultaneously in the same session. Participants were given general instructions on paper, 
and treatment-specific instructions were presented on-screen. 
The general instructions, which were read out loud by an experimenter, informed participants 
that they will engage in a study composed of three stages. Each stage was explained 
separately once the previous stage was completed. Participants learned that they will earn 
money based on their performance in each of the three stages. In the first stage, participants 
learned that they will engage in a die-rolling task in which the amount of money they will 
earn depends on the results of two die rolls. Following the general instructions, participants 
received on-screen treatment-specific information about the rules determining their payoff 
DFFRUGLQJWRWKHWUHDWPHQWWKH\DUHDVVLJQHGWRVHH³7UHDWPHQWV´EHORZ7RHQVXUHSURSHU
understanding, participants were instructed to roll the die a couple of times and type in the 
results. They received feedback about the payoffs associated with these rolls, according to the 
relevant rules. After indicating they understood the rules, participants were paired (except 
those in the Individual treatment), and played one period of the die-rolling task for actual 
payoffs. Upon completion of the first stage, participants were informed that in the second 
stage they will engage in up to thirty additional periods with a different partner, and that they 
will be paid according to the results of one of these periods, which will be randomly selected. 
In reality there were always twenty additional periods. 
We varied participants' payoffs in eight between-subjects experimental treatments (N=40 in 
each of the two-person treatments; N=36 in the individual treatment). In the main, Aligned 
Outcomes, treatment, if both A and B reported the same number, each earned that number in 
(XURVLHLIERWKUHSRUWHGHDFKHDUQV¼LIERWKUHSRUWHGHDFKHDUQV¼HWF,QFDVH
they reported different numbers, they earned nothing. In six control treatments the payoff of 
either A or B was varied. In treatment A-high (B-KLJK$%HDUQHG¼LIDGRXEOHZDV
reported (regardless of the value of the double) whereas B (A) earned the value of the double 
as in Aligned Outcomes. In treatment A-ORZ$%HDUQHG¼LIDGRXEOHZDVUHSRUWHG
(regardless of the value of the double) whereas B (A) earned the value of the double as in 
Aligned Outcomes. In treatment A-fixed (B-IL[HG$%HDUQHGDIL[HG¼LQHDFKSHULRG
regardless of whether a double was reported or not, whereas B (A) earned the value of the 
double as in Aligned Outcomes. In an Individual treatment, the same person rolled and 
reported twice, and earned the value of the double if a double was reported, nothing 
otherwise. 
Finally, in the third stage we assessed participants' Social Value Orientation using the SVO 
slider measure (See SI Appendix, section 1.1.7). The measure assesses the magnitude of 
people's concern to others' outcomes. Each participant made a series of 15 choices between 
nine resource allocation options between self and another participant (i.e., in each choice 
there were nine available allocations to choose from). Payment for this part was based on one 
of these choices (randomly determined). The 15 choices were aggregated to determine a 
unique value for each participant, expressed as an angle on a self/other two-dimensional 
space. The angle was used to classify participants as competitive, individualistic, pro-social, 
or altruistic. We followed (36) to determine the borders between the four SVO types. 
For the robustness-experiment, two hundred and thirty six undergraduate students (65% 
females; Mage=21.32, SDage=3.16) were recruited using ORSEE (35), and took part in 9 
experimental sessions, each consisting of 24 or 28 participants, and lasting less than an hour 
on average. We used a within-session design, meaning that the Aligned Outcomes and B-
fixed treatments within each setting (Replication, Multiplication, Addition) took place 
simultaneously in the same session. Participants were given general instructions on paper, 
and treatment-specific instructions were presented on-screen. Payment in these sessions was 
given in British Pound Sterling, as they were conducted at the University of Nottingham.  
Each setting²Replication, Multiplication, and Addition²included two treatments: Aligned 
Outcomes and B-fixed. In the Replication setting the payoffs were exactly as in the original 
H[SHULPHQWH[FHSWWKDWWKH\ZHUHJLYHQLQ¶VLQVWHDGRI¼¶V,QWKH0XOWLSOLFDWLRQVHWWLQJWKH
payoffs were exactly double the amounts paid in the Replication setting. In the Addition 
setting each player received an additional fixed amount of £2 per trial (relative to the 
Replication), which was added to the earnings from the reported outcomes.  
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Figures: 
 
Fig. 1. Procedure for Aligned Outcomes (see SI Appendix for other treatments) 
 
 
  
Fig. 2. (A) A simulation of reported outcomes assuming honest reports. Each dot represents the 
reports of player A and player B in a single trial. The simulation assumes that each number (one to 
six) is reported with a probability of 1/6 in any given trial. The position of dots is jittered to allow 
visibility of identical outcomes. (B) The observed distribution of reported outcomes in Aligned 
Outcomes. Each dot represents the reports of player A and player B in a single trial. The position of 
dots is jittered to allow visibility of identical outcomes. High values on the diagonal ? especially pairs 
ŽĨ ? ?Ɛ ?which yield the highest payoffs, are overrepresented.  
 
  
Fig. 3. Mean number of reported doubles and percentage of (totally) brazen B-players per 
treatment. Mean number of reported doubles (left vertical axis): the dotted line is the expected 
number of doubles assuming honesty (3.33); error bars are ±1 standard error; mean and standard 
deviation are at the bottom of each bar; significance indicators: *P<0.05. The number of doubles 
exceeded the honestly baseline in all treatments. Collaboration on equal a (Aligned Outcomes) led to 
more reported doubles relative to individual behavior. Changes to the payoffs of either A or B had a 
very similar effect on the number of reported doubles. There were more brazen B-players in Aligned 
Outcomes than in the other treatments (right vertical axis). 
 
 
  
Fig. 4. Four prototypical dyads. The horizontal axis represents the 20 trials; the vertical axis 
ƌĞƉƌĞƐĞŶƚƐƚŚĞĚŝĞƌŽůůŽƵƚĐŽŵĞƐ ?ĂŶ ?K ?ƌĞƉƌĞƐĞŶƚƐƉůĂǇĞƌ ?ƐƌĞƉŽƌƚ ?ĂŶĚĂŶ ?ǆ ?ƌĞƉƌĞƐĞŶƚƐƉůĂǇĞƌ ?Ɛ
report.  Panel A: a brazen dyad, reporting a double 6 twenty times; Panel B: player A is brazen, 
player B appears honest; Panel C: player A appears honest, player B is brazen; Panel D: Corrupt 
signaling. After mutual reports of four in the first five trials, A reported a four once more, but B 
replied with a six, arguably to suggest to A that switching to higher numbers would be more 
profitable.  
 
 
  
Fig. 5. Robustness treatments. Mean number of reported doubles and percentage of (totally) brazen 
B-players per treatment. Mean number of reported doubles (left vertical axis): the dotted line is the 
expected number of doubles assuming honesty (3.33); error bars are ±1 standard error; mean and 
standard deviation are at the bottom of each bar; significance indicators: *P<0.05. 
 
 
 
